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ABSTRACT 

Reported is a study to measure one aspect of teacher 
effectiveness, using teacher classroom behavior and the attitudes 
developed by students tovard their science class, science laboratory, 
science teacher, and school. Data vere obtained from a variety of 
sources: the Science Classroom Activity Checklist; Student Semantic 
Differential; Annual Self-Inventory for Science Teachers; Teacher 
Semantic Differential; Teacher Concern Statement; content tests in 
biology, earth science, and physical science; and personal 
information (age, sex, years of teaching experience, teaching area, 
background preparation, GPA) • Forty-eight secondary school science 
teachers selected for participation in a HSF-funded summer institute 
(1971) were involved, nith 32 of these individuals being considered 
for statistical analysis. The six questions posed for investigation 
vere translated into six null hypotheses for testing. Statistical 
analyses revealed that participation in the summer institute program 
appeared to alter a teacher *s classroom behavior patterns tovard more 
student-centered and indirect behaviors. No changes in student 
attitudes tovard their science course or school vere identified. 
Teacher attitudes provi'ded little evidence of alteration, although 
the participants did express a strong feeling that the institute 
experience vas a valuable one. (PEB) 
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T:m EUTuxsvnoN of a SUIMER INSTTRJIE FBCGRAM: 
ITAS rr BEACHED ITS GCAL? 

Introduction 

the prd^lem of insuring that scienoe teachers are adequately 
trained involves keeping them vqp-to-date in content kncK^ledge and 
oftai retraining them so that curriculxjm reforms may be effectively 
iivplemented. Ohe most V7ide->spread means of retraining or training 
teachers has been the develpE^ment of special institutes for this 
purpose. 

Privately sponsored institutes appeared in the early 1940s 
in an effort to ease the then*existing manpower shortage in 
scientific fields. In 1953 the federal government e>qperimentally 
funded an institute for college teachers. By 1956 both Sumner 
Institutes and Acadardc Year Institute Programs for Secondary 
Sdiool Science and r4athematics Teadiers were being fmded. Ohese 
programs grew in nuniser and populariiy until 1972, nearly 500 
such institutes being offered nationv/ide. 

Inservice institutes typically offer special courses that 
are designed to update subject natter and familiarize teachers 
with the use of new curriculum materials and teaching methods. Hie 
stated major institute objective is to effect change in a teacher's 
classroom behavior as a means of increasing his effectiveness with 
his students. 

r^bst of the early institute evaluation sttdies were suninative 
reports dealing with diaracteristics of the institutes or of the 
participants. Subjective evaluations have been made regarding 



the program's ijorth, post-participation occupation nvobility, 
the ability of the institute to increase a tead)er*s professional 
inage, and sindlar subjects. Hard core data vjere first collected 
on the content knowledge gain experienced by participants, this 
was folloir^ed soon by data dealing Td.th participant attitudes and 
interests. As stxjdent achievement is assumed to be enhanced by 
inservice teacher education, this relationship has also been 
resecurdied. liost studies of teacher classroom behavior have 
utilized interaction analysis vdth small groups of teachers. 
To date, little has been done to collect hard core data that could 
aid in evaluating the effect of inservice institutes on teacher 
classroom behavior as a means of increasing teacher effectiveness. 
The Problem 

Cne aspect of teacher effectiveness is measured in this stuc^ 
by teacher classroom behavior and the attitudes developed by students 
toward their science class, science laboratory, science teacher, 
and sdicol. 

Gage (1963) states that the classroom behavior of a 
teacher is an integral part of student attitude formation. Thus, 
any change in the way in wliich a teacher perceives himself in his 
role as a teadier or the subject he teaches will reflect itself 
in his dassroom behavior and thereby in the perceptions of his 
students. 

Ihe question stands: TTiii a teacher's involvement in a 
summer institute training or retraining program increase his 



kncwledge and slcills, alter his perception of self and 5v±)jec±r 
and subsequently alter Ms classroon behavior^ thereby increasing 
his effectiveness vnLth his students? 
The Study 

lb deterndne the effective^ affectiver and cognitive factors 
to be considered, it x^^as decided to examine any diangc in: a teacher's 
classroon activities , tl-^ attitudes develc^sed by his stiodents 
toward his course and sdiool, the teacher's attitudes toward the 
Filieu of his work, his perception of himself as a professional 
person, his oonoems about teaching, snd his content oorpetencies* 
Instruments iiere selected, inodificd, or develc^^ to collect the 
desired data. 

Instruments Used and Tix*^ of 'Jesting 

Uiree instjonents vTere adranistered twice, in tlie last half 
of tlie spring ser\ester preceeding the institute and again at tlie 
same time during the follcRftdng year of teaching. 

1. Science Classroon Activity Checklist (SCAC) This instruiinent 
v7as designed for students to use in describing Vv4iat goes on in 
their dassroom and V7as used to nsasxire teadier classrocr» 
behavior. 

2. Student Semantic Differential (SSD) This contained four 
protocols s Science Class, Science Laboratory, Science Tteacher, and 
School and was used to measure student attitucle. 

3. Annual Self-Inventojy for Science iteachers (ASIST) It allcKr^ 
the teacher to rate himself against riSIA's Professional Standards 
for Science Teadiers. 
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TX'xy instrtsnonts viere administered three times, at the pre 
and post-*post treatment times designated above as well as at the 
close of tlie institute for a post-treatment measure. 

4. Teacher Semantic Differential (TSD) Ihis form contained nine 
pjxjtoools: Ihsendoe Institutes, Your Principal's View of Science, 
Tteadiing Science, Your Student's Vie^/ of You, Sdiool Poard, Ne^J' 
Qmriculim, Ihe Iitportance of Science To Your Students, rsussing 
for Integration Purposes, and The La}x>ratory Approach to Teaching 
Science. Protocols 2, 5, and 3 v/ere selected to shew the teacher' 
attitude tabard school conditions that are beyond Ms influence. 
ITuntoers 3, 6, and 9 revealed hew the teacher viei^ teadiing as a 
job. The two remaining protocols reveal his attitude toward 
himself as a science teacher. 

5. Teacher Conoem Statannent (TCS) The teacher is simply asked 
to e^qjress the concerns he has regarding teadiing. 

6. The final instruments, the Biological Science Content Test, 
the Earth Science Content Test, and the Physical Scdenoe Content 
Test (ESCTy ESCT, and PSCT) T-;ere ac^unistered to the participants 
envolled in eadi content course at the beginning and at the end 
of the course. 

7. Personal information sudi as age, sex, years of teaching 
e^qperiaioe, teadiing area, >:)ad<ground preparation, and GPA for 
institute courses and outside courses tvere recorded for eadi 
participant. 
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The Satnple 

The sanple population consisted of 48 secondary science 
teadiers selected for participation in a I^SF funded Suinner Institute 
for Secondary Teachers of Science held at The University of Texas 
at Austin in 1971. In the spring tern of tlie teaching year 
folla/ing tlie institute, thirty t^/o participants ccrpleted the 
study. Fight teachers had remained in sdiool wrkinq to^vard 
advanced degrees, four viere no longer respcmsible for science 
classes, one was on natemity leave, one hac"^. retired due to ill 
health, and tx*;D did not respond. Only these thirty b>fo v«2re 
included in the statistical analysis. 
Results 

Several nioll hypotheses were formed, to test the fourteen 
questions engendeired by this study. Ihe six hypotheses reported 
here xvere all tested by the same statistical treatment. First, 
Pearson product-inonent correlation coefficients were conputed 
using institute participation as one variable and cross-correlations 
were made v/ith all the remaining variables in the study. This 
was done to uncover any pre-existing relationships that mght 
contaninate tlie change scores. In the discussion that follows only 
significant correlations will be noted. Secondly, grotp-by- 
trials analysis of variance was carried out and the F ratios and 
prdDabilities vjere corputed. 

For all hypotheses rejected the difference bet^^Je^ ttieans 
was significant at the .05 level in a positive direction. 
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Null Hypothesis 1> Ihere is no difference in the classroom 
activities of teachers before and after institute partic* 
ipation. 

Ohe SCAC yields seven subscade scores as vjell as a total 
score. Eadi participant's talley on this ineasure represented 
the mean score of his students. 

Significant change scores for five of the seven sxibscales 
as well as the total score (Table 1) led to the rejection of 
null hypothesis 1. "fliere does seem to be a relationship Letv/een 
institute participatioi and change in teacher classroom behavior. 
Null Hypothesis 2. Ihere is no difference in the attitudes 
of teacher's students tabard science class, science laboratory, 
science teacher, and school before and after institute 
participation. 

The attitude toward each of the fotir protocols is represented 
by the evaluative, potency, and activity factors described by 
Osgood (1956). The mean of the students' respfonses for each 
factor is reported as the participant's scores. 

There were no significant change scores among the 12 factor 
scores (Table 2), so null hypothesis 2 is accepted. Biere seems 
to be no difference in the attitudes of a teacher *s students 
toward him and his course before and after institute partici- 
pation. 

Null Hypothesis 3. ihere is no difference in teadiers' 
attitudes toward institvtte participation, their school 
situation, teadiing as a job, and themselves as science 
teachers before and after institixte participation. 



Significant cihange scores reported for all coirparisons 
resulting in the rejection of nvill hypothesis 3. There does 
seem to be a relationship bet(r;een institute participation and 
change in teacher attitudes. 

Null Hypothesis 4. Thexre is no difference in the niaturity of 

teacher ooncems about teaching before and after institute 

participation. 

Ihe ICS is scored by rating each concern the teadier has 
listed. The mean and rnode of the rated concerns and the concern 
the teacher marked as most iirportant to him are all recorded. 
Significant correlations had been foiind to exist between institute 
participation and the mean and most inportant ccmcem for all 
three trials. As a resiolt, the mode of the teacher concerns 
was used to test this hypothesis. 

There v/as significant change in the oonoem irode between 
pre and post as well as pre and post-post treatment (Table 4) 
so null hypothesis 4 was rejected. T3iere seems to be a relationship 
between institute participation and the level of maturity of 
concerns a teacher has about teaching. 

Nttll H^Tx:>thesis 5. There is no difference in teachers' 

self-evaluation as professioials before and after institute 

participation. 

ASIST is divided into seven subscales that make yjp the total 
score. Significant change was found in all but one of the 
subscales as well as in the total score (Table 5), leading to the 
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zejection of null hypothesis 5. ihere seats to be a relationship 

betv^een institute participation and change in teachers* self- 

evsduation of themselves as professional persons. 

Null Hypothesis 6. Ihere is no difference in the teachers* 
content mastery before and after institute participation. 
As there was significant change found in all three subject 

area content tests (Table 6) niall hypothesis 6 was rejected. 

There seeirs to be a relationship bettveen institute participation 

and a teacher's level of content nastery. 

Concliasions 

The results of this stvaS^ woixLd indicate that participation 
in a Sunner Institute program sindlar to the one studied does 
work to alter a teacher's classroon behavior patterns toward 
more student-centered and indirect behaviors. Additional changes 
were noted in the teacher's perception of himself as a professional 
person r his level of teaching concerns dianged to more student- 
centered ones, and the tesKiher's level of content mastery was 
improved. These could have possibly been contributing factors 
toward his change in classroom behavior. 

within a one year period there seems to have been no 
change in student attitudes tabard their science course or 
toward their school. Teacher attitudes altered little except 
for a strong feeling that the institute esqserienoe v;as valuable 
after they had returned to the classroom and could presumably 
utilize sane of the knowledge they had acquired. They showed a 



strengthened belief in the vx>rth and iiinportanoe of science for 
their students. \<hile student attitudes showed no significant 
changethere were slight indications of a positive trerj that 
could possibly becone nore positive as the teadiers beconie nore 
secure in their new behaviors and activities. 
Iteportanoe of the Study 

Ihis study coiold serve as a rnodel for evaluating and ccnparing 
teacher retraining progrants of all lypes. It could aid in deter- 
mining the degree of change in a teacher's classrocm behavior that 
can be predicted follodng a specific increase in kncv/ledge and 
change in self perception and evaluation. 
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CHANGE IN TEA'JHER '^LASSRf^'^M BEHAVIOh (SCAC) 



Range 



?f»' Post-PoBt 
Tr-atrnent Tr*8tm»nt 

group mg«t n group mffan F hatio Prooaulllty 



I 



.1 z 



Suj3calff A. Role of the Teac her 

On? I 



Su^)3cale B. ClasB Participation 



0-7 069^ f ^.^960 ' J .0U2» 

L ■■- — i I J— — ..^ , .....i — - 

culum 



Su -a'idle C. Use of Cur riculum Mat*rlal3 



■^0-7 



3.I4661 



jSuba^ale D. 17.3TS 



2.9^5^ }-~5.07U 1 

{ ■■■■■■-, ■ 



Su L^scale E> Pre-La:joratory . 



jSuns calg F , Laboratory ^ 

— r-r.wv) r*- "^rWiZ > — — "-rr^ 



rr 



S'^lacajg G> Posi-L# .. t>i ktc : , 



(Total Soore 



3lg < .01 
sUr ^ .001 



'I'able 2 



CIIANGF: I.N STUDENT A'lTlTlJDES (SSD) 



ERIC 



Protcxx)! Pro- Post-Post 

r^aiige Tr^^atmtint Troattneiit 

0-28 FacLf:>r Group Iteans Grocg> Means 



F Ilatio 



Sc ivnce 
CI iSd 



L\r. 

Po. 
Act. 



20.234] 
18.5712 
17.9005 



20.6752 
17.7777 
18.4032 



.305 
3.266 
.884 



.58 
.07 
.35 



Science 



EV. 

Po. 



laboratoiY 



20.3882 
17.0818 
18.4325 



20.5615 
17.3032 
18.7080 



.003 
.282 
.037 



.95 
,60 
.33 



Scicaico 
Teaciier 



Ev. 

Po, 
Act. 



22.5'j78 
18.5745 
19.5789 



,^.'.5787 
IB. 2536 
19.5689 



.000 
.286 
.001 



.99 
.60 
.97 



SclifX)! 



LV. 
Po. 
Act. 



18.234r> 
19.1478 
17.9880 



18.6589 
19.5745 
18.1028 



No siynificant differences at the .05 level 



.474 
.790 

.314 



,50 
.38 
.58 



Table 3 
aiANGE IN TEACHER ATTITUDES 



Protocol Pre Pre- Post Post- Post-Post Pre- 

Range Treatment Rost Treatnent Post-Post •OPBatsnent Post-Post 

0-28 Grovp Mean F Ratio Grovsp Mean g Ratio Group Mean F Ratio 

Institute 

Ev. 24.6562 23.7187 9.184** 25.8750 5.906** 

Po. 20.5937 4.307* 18.8750 3.833* 20.4375 

Act. 22.3750 21.5625 4.695* 22.9375 

School 
Situation 

Ev. 54.5313 5.626* 51.6562 54.4687 
Po. 53.6875 54.6562 55.4375 

Act. 51.6562 52.5625 53.1250 

Teaching 
as a Job 

Ev. 73.1250 72.5312 73.4687 

Po. 65.9687 64.3437 65.2812 

Act. 68.4687 67.8437 69.4687 

Self as 
Teacher 

Ev. 46.3750 7.653** 43-5312 5.008* 46.2812 

Po. 42.0625 2.994* 40.0312 3.877* 42.1562 
Act. 42.8750 41.5000 42.8750 



*sig .05 
**sig .01 n=32 



CHANGE IN li'M'j. OF LX-)Ncr:i^ crcs) 



'tee\r::t'L- Conceal Mu'asuro r<an<je 

Coricjeim for S(.\lf ConLX'trn for Students 

12 3 4 ^1 (i 
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I Post- ^ 
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Import."^ it 
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* sig* TOS 
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CKAX'GE IN TEAJHEn SF.LP EyAI,lJATIv")N (A3IST) 
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